Bronchopulmonary dysplasia (BPD) is characterized by alveolar simplification 26 with decreased alveolar number and increased airspace size. Formation of alveoli 27 involves a process known as secondary septation triggered by myofibroblasts. This 28 study investigated the underlying mechanisms of altered lung morphogenesis in a rat 29 model of BPD induced by intra-amniotic injection of lipopolysaccharide (LPS). 30 Results showed that LPS disrupted alveolar morphology and led to abnormal 31 localization of myofibroblasts in the lung of newborn rats, mostly in primary septa 32 with few in secondary septa. To identify potential mechanisms, in vitro experiments 33 were carried out to observe the migration behavior of myofibroblasts. The migration 34 speed of lung myofibroblasts increased with LPS treatment, while the directional 35 persistence decreased. We found that LPS induced activation of EGFR and 36 over-expression of its ligand, TGF-in myofibroblasts. AG1478, an EGFR inhibitor, 37 abrogated the enhanced locomotivity of myofibroblasts by LPS, and also increased 38 the directional persistence of myofibroblasts migration. Myofibroblasts showed a high 39 asymmetry of phospho-EGFR localization which was absent after LPS treatment.
vs. 20.76 ± 0.97 in LPS, p < 0.01) ( Fig.1E ). However, the difference at P14 was not as 274 significant as P7.
275
Myofibroblasts were abnormally localized in lung of antenatal LPS treated rats. 276 Compared with control groups, LPS led to abnormal localization of myofibroblasts 277 in the lung, mostly in primary septa with few in secondary septa ( Fig.2A ).
278
For quantitative analyses, lung alveolar architecture was divided into three parts: (1) at the secondary septa was increased mildly. The ratio of -SMA positive stained cells 284 at zone '3' to zone '1' was significant difference between two groups (p < 0.01) 285 (Fig.2C, D) . And in the continuous pictures ( Fig.2E) , they showed the change of (Fig.2F ), and no more apoptotic cells were detected in LPS group (Fig.2G, H) .
294

LPS disrupted the directional persistence of myofibroblasts migration in vitro.
295
To further understand the underlying mechanism of this myofibroblasts localization 296 defect after LPS injection, we performed time-lapse imaging of myofibroblasts in 297 vitro. PBS-treated myofibroblasts formed stable direction and velocity of locomotion.
298 13 However LPS-treated myofibroblasts appeared to randomly migrate without 299 consistent direction (Fig.3A, B) . LPS increased the velocity of myofibroblasts PBS vs. 2.19 ± 0.12 in LPS, p < 0.05) ( Fig.3G ). Therefore, these data suggest that 308 LPS may alter myofibroblasts behavior during lung development.
309
Inhibition of EGFR phosphorylation enhanced directional persistence on
310
LPS-induced myofibroblasts migration in vitro.
311
To identify the mechanism of LPS induced migration abnormality, we found that 0.06 in LPS + AG1478, p < 0.05). (Fig.5 ). (Fig.6A, B) . LPS also disrupted the 328 asymmetry of p-EGFR in vivo (Fig.6C ). We hypothesize that the loss of asymmetric 329 localization of p-EGFR might come from the local over-expression of TGF-by LPS, 330 which leads to disrupt the potential extracellular local gradient of TGF-in the 331 developmental condition (Fig.6D ).
319
LPS destroyed the asymmetry of phospho-EGFR (p-EGFR) localization in
332
To test this hypothesis, we applied exogenous rhTGF-in a bath to mimic the 126.19 ± 6.13 in LPS, p < 0.01; total migration distance / relative migration distance : 337 1.82 ± 0.15 in PBS vs. 4.03 ± 0.25 in LPS, p < 0.01) ( Fig.6E-H) .
338
DISCUSSION
339
Chorioamnionitis has been shown to increase the risk of developing BPD and may 340 therefore inhibit lung morphogenesis (9, 21). In our study, we used intra-amniotic 341 injection of LPS to induced chorioamnionitis in a rat model. Less alveoli and runtish 342 secondary septa were observed in LPS-treated new born rats. As it is clear that 343 alveolar myofibroblasts are critical for the formation of secondary septa, their absence 344 is associated with a lack of secondary septation and alveolarization failure (5, 11). We 345 initially speculated that LPS may reduce the numbers of myofibroblasts through 346 effects on myofibroblast proliferation and / or induced myofibroblast apoptosis.
347
However, the study demonstrated that the number of myofibroblasts was increased in related to migration as well as tissue organization (31).
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